Cholic acid derivatives containing both 2-naphthylcarbamate and 3,5-dinitrophenylcarbamate groups: a combined circular dichroism-molecular mechanics approach to the definition of their molecular conformation.
CD spectra of the chiral auxiliaries for enantioselective HPLC N-allyl-N'-methyl-3,12-bis(2-naphthyl)carbamoyloxy-7-(3,5-dinitrophenyl)carbamoyloxycholan-24-amide (1), N-allyl-N'-methyl-3-(3,5-dinitrophenyl)carbamoyloxy-7,12-bis(2-naphthyl)carbamoyloxycholan-24-amide (2), N-allyl-N'-methyl-3,7-bis(2-naphthyl)carbamoyloxy-12-(3,5-dinitrophenyl)carbamoyloxycholan-24-amide (3), and N-allyl-N'-methyl-3,7,12-tris(2-naphthyl)carbamoyloxycholan-24-amide (4) are presented. To determine the preferred conformations of those chiral auxiliaries, a random search based on the aromatic side-chain conformational degrees of freedom was performed and the energy was minimized using two different molecular mechanics force fields. The low energy structures presenting common features were arranged in groups and selected exploiting appropriate filters. The calculation of theoretical CD spectra according to the De Voe model has allowed a further discrimination among the conformations, specifying which of them gave calculated CD spectra in acceptable agreement with the experimental ones. Finally, taking into account the additivity of the contributions of each 2-naphthylcarbamate chromophore to the CD spectrum of the cholic acid derivatives, and, hence, choosing, for derivatives 1-3, those conformations in which the 2-naphthylcarbamate groups take a similar disposition as in 4, the preferentially assumed conformation of each compound was obtained. A molecular dynamics simulation in the presence of acetonitrile allowed the fluctuations of one of the structures, used as a test case, depending on environmental effects, to be examined.